initiating peroxide and/or azo groups (Hazer, 1997) , which may act as precursors for block or graft copolymers. Our previous study has shown that bis-peroxides can be obtained in good yield under phase-transfer-catalysis conditions (Zawadiak et al., 2001) . To our surprise, a search of the Cambridge Structural Database (April 2002, Version 1.4; Allen & Kennard, 1993) indicated only one crystal structure of an alkyl bis-peroxide (bisperoxyacetal; Jefford et al., 1984) . We report here the results of the X-ray crystallographic study of 1,4-bis[(1-methyl-1-phenylethyl)peroxymethyl]benzene, (I).
The molecule of (I) (Fig. 1) is symmetrical, with the central phenyl ring lying on a centre of inversion at ( 3 4 , 3 4 , 1 4 ). The C4Ð O1ÐO2ÐC5 torsion angle of 163.10 (10) is very close to that found in the simple analogous compound Me 3 COOCMe 3 [166 (2) ; Ka È ss et al., 1977] . The CÐOÐOÐC torsion angles in peroxides span a broad range, from 90.2 (6) for H 2 O 2 (Busing & Levy, 1965) to 180 for peroxides with very bulky groups near the COOC fragment [e.g. Ph 3 COOCPh 3 (Glidewell et al., 1979) or isopropylphenyl-9-¯uorenyl peroxide (Robinson et al., 1999) ]. The OÐO bond distance in the peroxide group of (I) is 1.476 (2) A Ê (1.480 A Ê in Me 3 COOCMe 3 ). Thus, it seems that the presence of aryl substituents on both sides of the CÐOÐOÐC group and the absence of methyl substituents on one of its sides have no in¯uence on the geometry of this group in comparison with Me 3 COOCMe 3 , or the effects cancel each another out.
Because the environment of each C atom in the CÐOÐ OÐC fragment is different, we also observe different CÐO bond lengths and angles on each side of the bond. For the organic compounds quaternary atom C5, C5ÐO2 is 1.438 (2) A Ê and C5ÐO2ÐO1 is 107.3 (1) , while for the secondary atom C4, C4ÐO1 is 1.430 (2) A Ê and C4ÐO1ÐO2 is 104.3 (2) . The small differences in the geometry of these C atoms, while statistically relevant, are easily explained by the presence of two more relatively bulky methyl groups attached to atom C5. For the same reason, we observe a slight lengthening of the C alkyl Ð C aryl bond in the case of the quaternary atom C5 [C5ÐC8 1.522 (2) A Ê ] in comparison with the secondary atom C4 [C4Ð C2 1.495 (3) A Ê ].
The terminal aromatic rings are parallel to each other (by symmetry), and the mean planes of the terminal and central aromatic rings form a dihedral angle of 42.9 (1) . Weak intramolecular CÐHÁ Á Á% interactions for C9ÐH9Á Á ÁCg1 [CÐ H 0.95 (2), HÁ Á ÁCg1 2.84 (2) and CÁ Á ÁCg1 3.480 (2) A Ê , and CÐ HÁ Á ÁCg1 126 (1) ; Cg1 is the centroid of the central ring, C1/ C2/C3/C1A/C2A/C3A] may, to some extent, control the twisted conformation of the whole molecule. Another weak CÐHÁ Á Á% interaction is intermolecular, namely C7Ð H73Á Á ÁCg2( 3 2 À x, y, Àz) [CÐH 0.99 (2), HÁ Á ÁCg2 2.80 (2) and CÁ Á ÁCg2 3.785 (2) A Ê , and CÐHÁ Á ÁCg2 175 (1) ; Cg2 is the centroid of either terminal aromatic ring, C8±C13 or C8A± C13A], and this seems to in¯uence the crystal packing. In addition to these, van der Waals interactions also determine the crystal packing.
Experimental
The title compound was obtained from the sodium salt of cumene hydroperoxide and 1,4-bis(bromomethyl)benzene under phasetransfer-catalysis conditions, similar to the method previously described by Zawadiak et al. (2001) . The detailed synthetic procedure, together with a description of the thermal behaviour of the compound, will be published elsewhere. Appropriate crystals of (I) were obtained by crystallization from a solution in ethanol. The crystals were stored in a fridge in order to limit the slow decomposition of (I) at room temperature.
Crystal data
C 26 H 30 O 4 M r = 406.50 Monoclinic, I2aa a = 15.368 (3) A Ê b = 6.2200 (12) A Ê c = 23.142 (5) A Ê = 90.44 (3) V = 2212.1 (8) A Ê 3 Z = 4 D x = 1.221 Mg m À3 Mo K radiation Cell parameters from 94 re¯ections = 3.2±16.7 " = 0.08 mm À1 T = 295 K Block, colourless 0.4 Â 0.3 Â 0.2 mm
Data collection
Kuma KM-4 diffractometer 3/2 scans 2007 measured re¯ections 1951 independent re¯ections 1198 re¯ections with I > 2'(I) R int = 0.012 max = 25.1 h = À18 3 18 k = 0 3 7 l = 0 3 27 3 standard re¯ections every 100 re¯ections intensity decay: 0.6%
Re®nement
Re®nement on F 2 R[F 2 > 2'(F 2 )] = 0.033 wR(F 2 ) = 0.092 S = 1.01 1951 re¯ections 197 parameters All H-atom parameters re®ned
Extinction correction: SHELXL97 (Sheldrick, 1997) Extinction coef®cient: 0.0123 (10) The choice of the non-standard space group I2/a (instead of C2/c) was as a result of the large value of the angle in the latter case [123.29 (1) ].
Data collection: KM-4 Software (Kuma, 1991) ; cell re®nement: KM-4 Software; data reduction: KM-4 Software; program(s) used to solve structure: SHELXS97 (Sheldrick, 1997); program(s) used to re®ne structure: SHELXL97 (Sheldrick, 1997); molecular graphics: SHELXTL (Bruker, 1997); software used to prepare material for publication: SHELXTL.
Supplementary data for this paper are available from the IUCr electronic archives (Reference: AV1111). Services for accessing these data are described at the back of the journal.
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Acta Cryst. (2002) . C58, o549-o550 supporting information Acta Cryst. (2002) . C58, o549-o550 [doi:10.1107/S0108270102012945] Bis[(1-methyl-1-phenylethyl) (Kuma Diffraction, 1991) ; cell refinement: KM-4 Software; data reduction: Software; program(s) used to solve structure: SHELXS97 (Sheldrick, 1990) ; program(s) used to refine structure:
1,4-
SHELXL97 (Sheldrick, 1997) ; molecular graphics: SHELXTL (Bruker, 1997); software used to prepare material for publication: SHELXTL. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
1,4-Bis[(1-methyl-1-phenylethyl)peroxymethyl]benzene
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) 0.0558 (9) 0.0539 (10) 0.0376 (7) 0.0010 (8) −0.0019 (6) −0.0046 (7) C3 0.0700 (10) 0.0449 (9) 0.0428 (8) −0.0026 (8) 0.0019 (7) 0.0008 (7) C4 0.0581 (10) 0.0785 (12) 0.0493 (9) 0.0085 (10) −0.0074 (7) −0.0058 (9) C5 0.0425 (7) 0.0509 (9) 0.0443 (7) 0.0013 (7) 0.0035 (6) −0.0076 (7) C6 0.0512 (11) 0.0709 (13) 0.0688 (12) 0.0144 (9) 0.0060 (8) −0.0143 (11) C7 0.0600 (11) 0.0664 (12) 0.0523 (10) −0.0070 (9) 0.0097 (8) 0.0024 (9) C8 0.0423 (7) 0.0451 (8) 0.0404 (7) 0.0015 (7) −0.0003 (5) 0.0029 (6) C9 0.0429 (8) 0.0527 (10) 0.0472 (8) 0.0035 (7) −0.0016 (6) −0.0032 (7) C10 0.0423 (8) 0.0776 (12) 0.0511 (8) 0.0087 (9) 0.0009 (6) 0.0010 (9) C11 0.0427 (9) 0.0832 (13) 0.0638 (10) −0.0099 (9) −0.0035 (8) 0.0123 (10) C12 0.0603 (10) 0.0580 (11) 0.0756 (11) −0.0168 (9) −0.0099 (8) 0.0079 (9) C13 0.0564 (10) 0.0460 (10) 0.0630 (9) 0.0018 (8) −0.0006 (7) −0.0013 (8) O1 0.0611 (7) 0.0586 (7) 0.0490 (6) 0.0124 (5) −0.0019 (4) 0.0005 (5) O2 0.0456 (6) 0.0554 (6) 0.0469 (6) −0.0045 (5) 0.0023 (4) −0.0017 (5) Geometric parameters (Å, º) C1-C3 i 1.374 (2) C6-H63 0.94 (2) (13) 
